Ultrastructure of blood-brain barrier and blood-spinal cord barrier in SOD1 mice modeling ALS.
The purpose of this study was to determine the ultrastructure of the blood-brain barrier (BBB) and blood-spinal cord barrier (BSCB) in G93A SOD1 mice modeling ALS at different stages of disease. Electron microscope examination of brainstem, cervical and lumbar spinal cords was performed in ALS mice at early and late stages of disease. Our results show disorganized mitochondrial cristae and degenerating mitochondria in endothelial cells and neuropil, swollen astrocyte foot processes, swollen and degenerating capillary endothelial cells, astrocytes and motor neurons and extensive extracellular edema. In spite of progressive extracellular edema in neural tissue, capillary endothelial cell tight junctions appeared to remain intact in early and late symptomatic animals. Results show that disruption of BBB and BSCB was evident in areas of motor neuron degeneration in G93A mice at both early and late stages of disease. Capillary rupture was observed in brainstem in early symptomatic G93A mice. Capillary ultrastructure revealed that endothelial cell membrane and/or basement membrane damage occurred, followed by vascular leakage.